All the commercially available reagents were used without further purification unless specified. Diethyl adipate, diethyl succinate, diethyl glutarate, bis (2-ethylhexyl) adipate, tert-butyl carbamate, 1,4-dinitrobenzene, 4-nitroaniline, 2,6-dinitroaniline, 2-fluoroaniline, 1,4-benzodioxan-6-amine, isobutylaniline, N,N-dimethylaniline, adipate acid, 1-butylamine, benzylamine and 1,4-dioxane were purchased from Alfa Aesar; diisobutyl adipate, dibutyl adipate, dimethyl methyl succinate, dimethyl (R)-2-methylsuccinate, dodecane, ruthenium(III) acetylacetonate, 1,1,1-tris(diphenylphosphinomethyl)ethane (triphos), 2,6-dimethylaniline and Nmethylaniline were purchased from Sigma Aldrich; diisopropyl adipate, diisodecyl adipate, dimethyl (S)-2-methylsuccinate, diethyl heptanedioate, 4-fluoroaniline and methyl 6-bromohexanoate were purchased from Fluorochem. Aniline was distilled over zinc powder and KOH under vacuum. Air sensitive or moisture sensitive reactions were carried out under argon in a fume hood using standard Schlenk techniques with oven-dried glassware. Flash column chromatography was performed manually using silica gel (pore size 60 Å, 70-230 mesh particle size, 40-63 m particle size). Analytical TLC was performed on pre-coated polyester sheets of silica (60 F254 nm) and visualised by short-wave UV light at 254nm. Permanganate TLC stains was used for compounds with no UV visible chromophore. Ninhydrin stain was also used for primary and secondary amines, which gave a dark purple spot for primary amine, and a yellow/orange spot for secondary amines. Mass spectra were recorded on a
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Micromass LCT with a TOF mass spectrometer coupled to a Waters 2795 HPLC and a Waters 2996 detector. NMR spectra were recorded on BrukerAvance II 400 and Bruker Avance II 500 spectrometers, 13 C spectra were measured with 1 H decoupling.
Residual protio peaks from deuterated solvents were used as reference with TMS at Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2017
(1.62-3.24 L, 0.025-0.05 mmol, 1-2 mol%) in degassed 1,4-dioxane (15 mL) was introduced into the autoclave through a septum using a syringe. Amine (eg. aqueous ammonia or aniline) (1-5 equiv.) was also introduced into the autoclave. The autoclave was sealed again, connected to the high pressure system, and purged six times with 10 bar of H 2 . The autoclave was then charged with 10 bar of H 2 , and heated to 220 °C (p ~ 25 bar) for the required amount of time. The autoclave was then cooled, vented and opened. The crude mixtures were analysed using GC-MS, GC-FID, NMR spectroscopy, and mass spectrometry, examples of spectra are shown below.
Quantitative calculations were based on the analysis of 1 H NMR spectra with 1,4-dinitrobenzene as an external standard, calibrated GC using dodecane as internal standard or calculated GC response factor using dodecane as internal standard. All reactions were carried out in duplicate unless indicated otherwise in Table S1 (Section 5) 10 .5 (C 1,1' ), 22.1 (C 2,2' ), 24.6 (C 6,6' ), 34.1 (C 5,5' ), 66.1 (C 3,3' ), 173.6 (C 4,4' ). The spectroscopic properties of this compound were consistent with literature data. 1 A mixture of adipic acid (4.76 g, 33 mmol, 1 equiv.), thionyl chloride (10 mL, 138 mmol, 4 equiv.) in 2:1 (v/v) benzene-cyclohexane (15 mL) was heated under reflux for 2.5 h.
Experimental results

Dimethyl
Di-tert-butyl adipate
The reaction mixture was concentrated under vacuum to removed thionyl chloride, benzene and cyclohexane. The resulting yellow oil was dissolved in anhydrous ether (5 mL) and added dropwise to a solution of dimethylaniline (13 mL, 102 mmol, 3 equiv.), tert-butanol (10 mL, 105 mmol, 3 equiv.) in anhydrous ether (5 mL). The reaction mixture was stirred at room temperature for 20 hours. The reaction mixture was diluted with 10 % (w/v) aqueous sodium chloride (100 mL) and extracted 3 times with Et 2 O (50 mL). The organic layer was washed with 3:1 (v/v) 2 M aqueous HCl/ sat. brine (100 mL), then with 3:1 (v/v) 1 M aqueous NaOH/ brine (2 x100 mL), then brine (100 mL). The organic layer was dried over MgSO 4 and concentrated under reduced pressure to afford the crude product. The orange crude product was purified by flash column chromatography (10 % EtOAc/ Petroleum ether) to afford the product as a colourless solid (6 g, 71 % yield 24 .5 (C 7,7' ), 34.1 (C 6,6' ), 121.7 (C 2,2' ), 126.0 (C 4,4' ), 129.6 (C 3,3' ), 150.8 (C 1,1' ), 171.9 (C 5,5' ). The spectroscopic properties of this compound were consistent with literature data. 3 mp: 96-98 °C. General procedure 2 was applied using dimethyl methyl succinate. Purification was by preparative TLC ((pre-coated polyester sheets of silica (60 F254 nm))) ( General prodecure 2 was applied using diisobutyl adipate and1,4-dibenzodioxan-6-amine. A sample for analysis was purified by preparative TLC (pre-coated polyester sheets of silica (60 F254 nm)) (10 % ethyl acetate/ petroleum ether).  H (500 MHz, General prodecure 2 was applied using diisobutyl adipate and 2,6-dimethylaniline. A sample for anaylsis was purified by preparative TLC (pre-coated polyester sheets of silica (60 F254 nm)) (1 % ethyl acetate/ petroleum ether 3. NMR spectra of pure samples 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220 f1 (ppm) 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220 f1 ( 40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220  230 f1 ( 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210  220 f1 ( 
Dibenzyl adipate
Representative GC spectra of reaction mixture
Injection mode Split
Split ratio 79
Carrier gas He Figure 52 . GC spectrum using chiral column for the reaction mixture with dimethyl (R)-2-methylsuccinate as substrate.
Figure 53. GC spectrum using chiral column for the reaction mixture with dimethyl (S)-2-methylsuccinate as substrate. 
Cyclisation of diesters with various amines
